Regulation of the urokinase-type plasminogen activator receptor gene in different grades of human glioma cell lines.
We reported previously that the production of urokinase-type plasminogen activator receptor (uPAR) protein is greater in high-grade glioblastomas than in low-grade gliomas. Transcriptional activation of the uPAR gene or increased stability of the uPAR mRNA that encodes this protein could cause the increased production of this protein in cell lines of different grades of gliomas. We found similar half-life of uPAR mRNA of 10-12 h in glioblastoma multiforme (UWR3) and anaplastic astrocytoma (SW1783) cells. However, the human uPAR promoter was up-regulated 6-8-fold in SW1783 cells and 11-13-fold in UWR3 cells as compared with its activity in low-grade gliomas, a finding that correlates well with previous findings of increases in uPAR mRNA and protein levels in higher-grade gliomas. uPAR mRNA level was increased 11-fold over a 24-h period in low-grade glioma cell lines after treatment with phorbol myristate acetate. The region spanning -144 to -123 bp of the human uPAR promoter that contains the Sp-1 site and a PEA-3 element and an AP-1 site at -184 plays major roles in uPAR promoter activity in glioblastoma cells. Specific antibodies used in an electrophoretic mobility shift assay identified fra-1, fra-2, Jun D, and c-Jun proteins in the nuclear protein complex that bind a 51-mer containing the AP-1 consensus sequence at -184 and its flanking sequences in the uPAR promoter. We further studied the inhibition of uPAR promoter by coexpression of a transactivation domain lacking C-Jun; a dominant-negative ERK1 and ERK2 mutant and a dominant-negative C-raf in glioblastoma cell lines showed the repressed uPAR promoter activity compared with the effect of the empty expression vector. We conclude from our findings that increased transcription is the more likely mechanism underlying the increase in uPAR production in high-grade gliomas.